Phar: /2.- Sf) English (en) v A Rose Wang 


Dashboard / My courses / MCQ Question Bank / Cardiology / ACS & Stable Angina - Quiz 1 


QUIZ NAVIGATION 
esas 
Show one page at a time Question 1 AB is a 58-year-old male who presents to the emergency room with chest pain and shortness of 
een 1D: 36085 breath. He describes the pain as “crushing”. AB also reports nausea and is visibly sweating. AB reports 
his symptoms started approximately 2 hours ago. An ECG was completed in the ambulance revealing 
ST-segment elevation. Upon arrival to the emergency room, blood work was completed, and AB's 
© Fag troponin levels were found to be 4 ng/mL (normal: 0 - 0.4 ng/mL). In addition, his potassium levels 
(Sena Feecosci were 4.1 mmol/L (normal: 3.5 - 5.1 mmol/L), his LDL levels were 3.5 mmol/L, and his eGFR was 99 
mL/min/1.73m*. AB is diagnosed with an ST-elevation myocardial infarction (STEMI). AB smokes 10 
cigarettes per day and has 3 alcoholic drinks per week. AB's current medications are atorvastatin 10 
mg daily, ramipril 10 mg daily, amlodipine 2.5 mg daily, ASA 81 mg daily, and metformin 1000 mg 


BID. AB's medical conditions include hypertension (15 years), dyslipidemia (9 years), history of an 
ischemic stroke (1 month ago), and type 2 diabetes (10 years). 
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Which of the following indicates that fibrinolytic therapy is NOT appropriate for AB? 


Select one: 


AB has been diagnosed with a STEMI and fibrinolytic therapy is used only for patients with non-ST X 
elevation myocardial infarction (NSTEMI) 

AB has presented to the hospital too late after the onset of his symptoms for fibrinolytic therapy to X 
be beneficial 

AB hadan ischemic stroke 1 month ¥ 


ago which is a contraindication to 
fibrinolytic therapy 


Rose Wang (ID:113212) this answer is correct. Recent 
stroke (within the last 3 months) is a contraindication to 
fibrinolytic therapy. 


AB is 58 years old and PCI is the preferred reperfusion strategy for patients over the age of 50 3% 


Marks for this submission: 1.00/1.00. 

TOPIC: Acute Coronary Syndrome & Stable Angina 
LEARNING OBJECTIVE: 

To identify contraindications to fibrinolytic therapy. 
BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD), caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). if these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). STEMI occurs when there is complete occlusion of blood vessels resulting in necrosis of the 
myocardium, ST-segment elevation is seen on ECG and troponin (biomarker for myocardial cell death) levels 
are elevated. NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of the 
myocardium. Troponin levels are elevated, and ST-depression is seen on ECG. In UA, ischemia is present, but 
does not result in necrosis of the myocardium. UA is associated with ST depression and no changes to 
troponin levels. 


Reperfusion strategies aim to restore blood flow to occluded coronary arteries in patients with ACS. This is 
accomplished either through Percutaneous Coronary Intervention (PCI) or fibrinolytic therapy (also referred 
to as thrombolytic therapy, thrombolysis, or fibrinolysis). When readily accessible, PCI is typically considered 
first-line over fibrinolytic therapy due to improved outcomes. The table below lists reasons for choosing 
fibrinolysis or PCI as the reperfusion strategy: 


Fibrinolysis PCI 


Skilled PCI lab available 


+ PCI cannot be performed or is not an option 


+ Patient unable to undergo PCI <120 minutes (ideally High risk MI (cardiogenic shock, 
<90 minutes) from first medical contact TIMI >7) 


Contraindications to fibrinolytic 
therapy 


Late presentation (>3 hours after 
symptom onset) 


Age >75 


High risk of bleeding 


Diagnosis in doubt 


Question 2 
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RATIONALE: 

Correct Answer: 

(Option #3): Recent stroke (within the last 3 months) is a contraindication to fibrinolytic therapy. 
Incorrect Answers: 


(Option #1): Fibrinolysis is a reperfusion strategy used in STEMI patients to dissolve the occluding thrombus. 
(Option #2): Fibrinolytic therapy has benefit in patients presenting within 12 hours of symptom onset. 
(Option #4): AB's age is not the reason fibrinolytic therapy is inappropriate. 


TAKEAWAY/KEY POINTS: 


Contraindications to fibrinolytic therapy include current or prior intracranial hemorrhage (ICH), suspicion of 
aortic dissection, intracranial neoplasm, cerebrovascular lesions, severe hypertension, serious head trauma or 
stroke within the last 3 months, active bleeding, and current anticoagulant use. 


REFERENCES: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and Management of Acute Coronary Syndromes 
(ACS): A Canadian Perspective on Current Guideline-Recommended Treatment — Part 2: ST-Segment Elevation 
Myocardial Infarction, Canadian Journal of Cardiology. 2011;27(6):S402-S412, doi:10.1016/j.cjca.2011.08.107, 


The correct answer is: AB had an ischemic stroke 1 month ago which is a contraindication to fibrinolytic 
therapy 


You are an inpatient hospital pharmacist and a medical resident calls you for advice on drug therapy 
for a patient with a myocardial infarction (MI). The patient, QW, is a 60-year-old male who was 
diagnosed with an ST-elevation myocardial infarction (STEMI) earlier today and has received 
fibrinolytic therapy with alteplase. QW's weight is 97 kg. QW's current medications are nitroglycerin 
spray 0.4 mg SL PRN, bisoprolol 2.5 mg PO daily, perindopril 2 mg PO daily, ASA 81 mg PO daily, 
clopidogrel 75 mg PO daily, and unfractionated heparin adjusted to maintain aPTT between 1.5 - 2x 
control. These medications were all initiated in hospital and QW was not on any medications prior to 
admission. QW has an allergy to ragweed which causes an itchy throat. QW smokes 20 cigarettes per 
day and has on average 10 alcoholic drinks per week. QW’s potassium is 4.5 mmol/L (normal: 3.5 - 5.1 
mmol/L), his LDL is 3.1 mmol/L, and his CrCl is 45 mL/min, The medical resident asks you about 
clopidogrel metabolism and whether a dosage adjustment is required for patients with renal 
impairment. 


Which of the following statements about clopidogrel is true? 


Select one: 
Clopidogrel is metabolized primarily * RETEN 
by CYP3A4 and no dose adjustment Rose Wang (ID:113212) this answer is 
a e ee e] incorrect. Clopidogrel is metabolized primarily through 
CYP2C19 and renal dose adjustments are not 
required. 


Clopidogrel is metabolized primarily by CYP2C19 and no dose adjustment for renal impairmentis ¥ 


required 
Clopidogrel is metabolized primarily by CYP3A4 and dose adjustment for renal impairment is x 
required 
Clopidogrel is metabolized primarily by CYP2C19 and dose adjustment for renal impairment is x 
required 


Marks for this submission: 0.00/1.00. 

TOPIC: Acute Coronary Syndrome & Stable Angina 
LEARNING OBJECTIVE: 

To identify pharmacologic characteristics of antiplatelet agents. 
BACKGROUND: 


Antiplatelets used in the management of acute coronary syndromes (ACS) include ASA and P2Y12 inhibitors. 
P2Y12 inhibitors include clopidogrel, ticagrelor, and prasugrel. These agents block the P2Y12 receptor on the 
surface of platelets which disrupt platelet activation and aggregation. Ticagrelor and prasugrel are more 
potent inhibitors of this receptor than clopidogrel. Prasugrel and clopidogrel are irreversible inhibitors of 
P2Y12 while ticagrelor is a reversible inhibitor. Clopidogrel and prasugrel are prodrugs which are converted 
to active metabolites by P450 (CYP) enzymes. More specifically, clopidogrel is converted to an intermediate 
metabolite, then to its active metabolite, predominately by CYP2C19. Prasugrel is converted to its active 
metabolite predominately by CYP3A4 and CYP2B6. Ticagrelor is not a prodrug, but it is an active moiety that 
undergoes metabolism via CYP3A4 to an active metabolite. Several drug interactions with these agents exist 
as a result of metabolism through these enzymes. Use of the proton pump inhibitors (PPIs) omeprazole or 
esomeprazole can reduce the efficacy of clopidogrel as a result of CYP2C19 inhibition. Strong inhibitors of 
CYP3A4 (e.g. clarithromycin) are contraindicated with ticagrelor due to an increased risk of bleeding as a 
result increased exposure to ticagrelor. None of these P2Y12 inhibitors require dose adjustment for renal 
impairment. 


RATIONALE: 
Correct Answer: 


Mntinn #01 


pple nla 


Question 3 
1D: 35905 


Correct 


Y Fiag question 


Send Feedback 


typuun mez uiupiuvyisi i miewuvuneeu pin 


required. 


nuy UNUUYH Cr euis anu renar UVS auUsU nem wie HUE 


Incorrect Answers: 


(Option #1): Clopidogrel is metabolized primarily through CYP2C19 and renal dose adjustments are not 
required. 
(Option #3): Clopidogrel is metabolized primarily through CYP2C19 and renal dose adjustments are not 
required. 
(Option #4): Clopidogrel is metabolized primarily through CYP2C19 and renal dose adjustments are not 
required. 


TAKEAWAY/KEY POINTS: 
Clopidogrel is metabolized primarily through CYP2C19 and renal dose adjustments are not required. 


REFERENCES: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Sanofi-Aventis Canada. Plavix® (clopidogrel) monograph. http://products.sanofi.ca/en/plavix.pdf 
[B] JAMP Pharma Corporation. JAMP Prasugrel. https://pdf.hres.ca/dpd_pm/00057073.PDF 
[4] AstraZeneca Canada Inc. BRILINTA® (Ticagrelor). https://pdf.hres.ca/dpd_pm/00069621.PDF 


[5] Rogers KC, de Denus S, Finks SW, Spinler SA. Acute Coronary Syndromes. In: DiPiro JT, Talbert RL, Yee GC, 
Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: 
McGraw-Hill. 


The correct answer is: Clopidogrel is metabolized primarily by CYP2C19 and no dose adjustment for renal 
impairment is required 


Goals of therapy for ST-elevation myocardial infarction (STEMI) include all of the following EXCEPT: 


Select one: 


Decrease mortality and complications X 
Reduce or contain infarct size % 
Re-establish patency of the infarct-related artery % 


Reduce the risk of v ya :113212 7 ré 
IAEA, Rose Wang (ID:113212) this answer is correct. Percutaneous 


NE coronary intervention (PCI) is typically first-line treatment for 
(ch patients who have access to cardiac catheterization facilities. 


Marks for this submission: 1.00/1.00. 

TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To identify the goals of therapy for ST-elevation myocardial infarction (STEMI). 
BACKGROUND: 


Goals of therapy for STEMI include restoring blood flow to the infarcted artery, preventing re-occlusion, 
reducing or containing the size of the infarct, preventing death or complications, and relieving symptoms of 
ischemia. 


RATIONALE: 
Correct Answer: 


(Option #4): Percutaneous coronary intervention (PCI) is typically first-line treatment for patients who have 
access to cardiac catheterization facilities. 
Incorrect Answers: 


(Option #1): Reducing the risk of complications or death is a goal of therapy for patients with a STEMI. 
(Option #2): Reducing or containing infarct size is a goal of therapy for patients with a STEMI. 

(Option #3): Re-establishing patency of the infarct-related artery is a goal of therapy for patients with a 
STEMI. 


TAKEAWAY/KEY POINTS: 


Goals of therapy for STEMI include restoring blood flow to the infarcted artery, preventing re-occlusion, 
reducing or containing the size of the infarct, preventing death or complications, and relieving symptoms of 
ischemia. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Dobesh, P. Stable Ischemic Heart Disease. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. 
eds, Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 


[B] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and Management of Acute Coronary Syndromes 
(ACS): A Canadian Perspective on Current Guideline-Recommended Treatment — Part 2: ST-Segment Elevation 
Myocardial Infarction. Canadian Journal of Cardiology. 2011;27(6):S402-S412. doi:10.1016/j.cjca.2011.08.107, 


The correct answer is: Reduce the risk of receiving percutaneous coronary intervention (PCI) 


Question 4 
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Question 5 
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Incorrect 
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MH is a 53-year-old female presenting to the emergency room (ER) with chest discomfort, sweating, 
nausea, and shortness of breath. She describes the chest discomfort as “heartburn”. An ECG was 
completed in the ambulance revealing ST-segment depression. Upon arrival to the ER, blood work 
was completed, and MH's troponin levels were found to be 3 ng/mL (normal: 0 - 0.4 ng/mL). MH was 
diagnosed with a non-ST elevation myocardial infarction (NSTEMI). MH has a family history of 
cardiovascular disease, more specifically her father had a myocardial infarction (MI) at the age of 51. 
MH smokes 10 cigarettes per day and has 1 alcoholic drink per week. Her medical conditions include 
hypertension, dyslipidemia, osteoarthritis, and major depressive disorder. Her current medications 
include acetaminophen 1000 mg TID, sertraline 100 mg daily, celecoxib 200 mg BID, rosuvastatin 10 
mg daily, and amlodipine 5 mg daily. 


Which of MH's medications is associated with an increased risk of MI? 


Select one: 


Acetaminophen * 


Sertraline % 

Amlodipine %. 

Celecoxib ¥ 
Rose Wang (ID:113212) this answer is correct, NSAIDs (especially COX-2 inhibitors) 
have been associated with an increased risk for cardiovascular events, including MI. 


Marks for this submission: 1.00/1.00. 

TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To identify drugs associated with an increased risk of acute coronary syndrome (ACS) 

BACKGROUND: 

Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). if these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI, non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). STEMI occurs when there is complete occlusion of blood vessels resulting in necrosis of the 
myocardium, ST-segment elevation is seen on ECG and troponin (biomarker for myocardial cell death) levels 
are elevated, NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of the 
myocardium. Troponin levels are elevated, and ST-depression is seen on ECG. In UA, ischemia is present, but 
does not result in necrosis of the myocardium. UA is associated with ST-depression and no changes to 
troponin levels. 


Possible drug causes of ACS include NSAIDS (especially COX-2 inhibitors), stimulants (amphetamines, 
cocaine, and other sympathomimetic agents), oral contraceptives, and alcohol. 

RATIONALE: 

Correct Answer: 


(Option #4): NSAIDs (especially COX-2 inhibitors) have been associated with an increased risk for 
cardiovascular events, including MI. 


Incorrect Answers: 


(Option #1): Acetaminophen is not associated with an increased risk of MI. 
(Option #2): Sertraline is not associated with an increased risk of MI. 
(Option #3): Amlodipine is not associated with an increased risk of MI. 


TAKEAWAY/KEY POINTS: 

Possible drug causes of ACS include NSAIDS (especially COX-2 inhibitors), stimulants (amphetamines, 
cocaine, other sympathomimetic agents), oral contraceptives, and alcohol. 

REFERENCES: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxtxca. 


[2] Angita Pharma Inc. AG-Celecoxib. Updated Mar. 20, 2015. https://pdf.hres.ca/dpd_pm/00070586.PDF 
[B] BGP Pharma ULC. Zoloft. Updated Aug. 22, 2023. https://pdf.hres.ca/dpd_pm/00072140.PDF 
The correct answer is: Celecoxib 


Which of the following statements is FALSE regarding ST-elevation myocardial infarction (STEMI)? 


Select one: 


Patients with STEMI present with elevated troponin levels % 
Time from first medical contact to fibrinolysis should ideally be less than 120 minutes Y 


Anticoagulants should be x 

continued for at least 48 hours or Rose Wang (ID:113212) this answer is 

until completion of percutaneous incorrect. Anticoagulants are initiated in the emergency 
coronary intervention (PCI) room and are continued in STEMI patients for at least 48 
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PCI is typically preferred over fibrinolysis in patients presenting more than 3 hours after symptom % 
onset 


Marks for this submission: 0.00/1.00. 

TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To understand therapies for ST-elevation myocardial infarction (STEMI). 
BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD), caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). If these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). STEMI occurs when there is complete occlusion of blood vessels resulting in necrosis of the 
myocardium. ST-segment elevation is seen on ECG and troponin (biomarker for myocardial cell death) levels 
are elevated. NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of the 
myocardium. Troponin levels are elevated, and ST-depression is seen on ECG. In UA, ischemia is present, but 
does not result in necrosis of the myocardium. UA is associated with ST depression and no changes to 
troponin levels. 


Reperfusion strategies aim to restore blood flow to occluded coronary arteries in patients with ACS. This is 
accomplished either through Percutaneous Coronary Intervention (PCI) or fibrinolytic therapy (also referred 
to as thrombolytic therapy, thrombolysis, or fibrinolysis). When readily accessible, PCI is typically considered 
first-line over fibrinolytic therapy due to improved outcomes. The table below lists reasons for choosing 
fibrinolysis or PCI as the reperfusion strategy: 


Fibrinolysis PCI 


e PCI cannot be performed or is not an option Skilled PCI lab available 


+ Patient unable to undergo PCI <120 minutes (ideally <90 minutes) 
from first medical contact 


High risk MI (cardiogenic shock, TIMI 
>7) 


e Contraindications to fibrinolytic therapy 


Late presentation (>3 hours after 
symptom onset) 


. Age >75 


High risk of bleeding 


Diagnosis in doubt 


RATIONALE: 

Correct Answer: 

(Option #2): Time from first medical contact to fibrinolysis should be less than 30 minutes. 
Incorrect Answers: 


(Option #1): Troponin levels are elevated in STEMI patients due to necrosis of the myocardium. 

(Option #3): Anticoagulants are initiated in the emergency room and are continued in STEMI patients for at 
least 48 hours or until the patient undergoes successful PCI. 

(Option #4): PCI is preferred to fibrinolysis in patients presenting late (>3 hours) after symptom onset. 


TAKEAWAY/KEY POINTS: 

Patients with STEMI present with ST-segment elevation on ECG and elevated troponin levels. Reperfusion 
strategies for STEMI patients include PCI or fibrinolysis. Patients presenting more than 3 hours after onset of 
symptoms should preferably undergo PCI. When fibrinolytic therapy is chosen as the reperfusion strategy, it 


should be initiated within 30 minutes of first medical contact. Anticoagulants are initiated in STEMI patients 
in the emergency room and are continued for at least 48 hours or until the patient undergoes PCI. 


REFERENCES: 
[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Wong GC, Welsford M, Ainsworth C, et al. 2019 Canadian Cardiovascular Society/Canadian Association of 
Interventional Cardiology Guidelines on the acute management of st-elevation myocardial infarction: 
Focused update on regionalization and reperfusion. Can J Cardiol. 2019;35(2):107-132. 
doi:10.1016/j.cjca.2018.11,031 

[B] Fitchett DH, Theroux P. Brophy JM, et al, Assessment and Management of Acute Coronary Syndromes 
(ACS): A Canadian Perspective on Current Guideline-Recommended Treatment — Part 2: ST-Segment Elevation 
Myocardial Infarction. Canadian Journal of Cardiology. 2011;27(6):$402-S412. doi:10.1016/j.cjca.2011.08.107, 


The correct answer is: Time from first medical contact to fibrinolysis should ideally be less than 120 minutes 


THE NEXT 5 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASI 


LMis a 76-year-old male who was admitted to the emergency room complaining of chest pain radiating into 
and symptoms of heartburn. LM's symptoms started 3 hours ago. LM's ECG indicated ST depression of 4 mm ir 
he was diaanosed with a non-ST elevation mvocardial infarction (NSTEMI). LM’s weiaht is 100 ka and his BP on admission 


was 140/80 mmHg with a heart rate of 80 bpm. LM's blood O2 saturation is 88%. LM smokes 1 pack of cigarettes per day 
and does not have a family history of coronary artery disease (CAD). An echocardiogram reveals LM has an ejection 
fraction of 60% and he is assessed to have no signs of heart failure. LM has an allergy to pet which causes a rash. 
LM's medical conditions include benign prostatic hyperplasia and dyslipidemia. His current medications include 
tamsulosin CR 0.4 mg daily, pravastatin 10 mg daily, vitamin D 1000 IU daily, and a multivitamin. 


Parameter [value (Normal) 

Troponin 5 ng/mL (0-0.4 ng/mL) 
Creatine Kinase 450 u/L (22-198 u/L) 
Hemoglobin 110 g/L (138-172 g/L) 
Potassium 3.6 mmol/L (3.5-5.1 mmol/L) 
Total Cholesterol 5.4 mmol/L (<5.2 mmol/L) 
LDL 3.2 mmol/L (2.59 mmol/L) 
HDL 0.9 mmol/L (1-1.3 mmol/L) 
TG 1.5 mmol/L (<1.7 mmol/L) 


Based on the LM's presentation and diagnosis, all of the following are appropriate interventions EXCEPT: 


Select one: 


Provide symptomatic relief with nitroglycerin spray and oxygen * 
Instruct the patient to chewa % 


325 maablet of Kcetylsalicylic Rose Wang (ID:113212) this answer is incorrect. This is an 
HEN appropriate intervention for early management of NSTEMI 
patients. 


Start foridaparinux 2.5 mg SC daily for anticoagulation * 
Start alteplase therapy 0.9 mg/kg immediately Y 


Marks for this submission: 0.00/1.00. 

TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To identify appropriate management strategies for NSTEMI patients. 
BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). If these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). STEMI occurs when there is complete occlusion of blood vessels resulting in necrosis of the 
myocardium. ST-segment elevation is seen on ECG and troponin (biomarker for myocardial cell death) levels 
are elevated. NSTEMI occurs when there is partial occlusion of blood vessels resulting in necrosis of the 
myocardium. Troponin levels are elevated, and ST-depression is seen on ECG. In UA, ischemia is present, but 
does not result in necrosis of the myocardium. UA is associated with ST-depression and no changes to 
troponin levels. 


Medications used in early management of ACS include ASA 160-325 mg, nitroglycerin (sublingual or IV), 
morphine IV, supplemental oxygen to maintain saturations above 90%, P2Y12 inhibitors, beta blockers (or 
calcium channel blockers), and anticoagulants (eg, unfractionated heparin, low molecular weight heparins, 
fondaparinux). 


Treatment strategies for NSTEMI/UA patients differ based on whether the patient is considered high risk. 
NSTEMI/UA patients are considered high risk if presenting with positive cardiac enzymes, ST segment 
changes, Thrombosis in Myocardial Infarction (TIMI) risk score greater than or equal to 3, recurrent ischemia, 
heart failure, hemodynamic instability, sustained ventricular tachycardia, or have had prior coronary artery 
bypass grafting (CABG) or PCI. High risk patients are managed with an invasive strategy (e.g. PCI). Patients 
who are not high risk may be managed with medical treatment alone. 


Fibrinolytics (e.g. alteplase, streptokinase, reteplase, tenecteplase) are not recommended in patients 
presenting with NSTEMI/UA, but may be used as a reperfusion strategy for STEMI patients. 


RATIONALE: 
Correct Answer: 


(Option #4): Fibrinolytic therapy (e.g. alteplase) is used as a reperfusion strategy in STEMI, not NSTEMI, 
patients. 
Incorrect Answers: 


(Option #1): These are appropriate interventions for early management of NSTEMI patients. 
(Option #2): This is an appropriate intervention for early management of NSTEMI patients. 
(Option #3): This is an appropriate intervention for early management of NSTEMI patients. 


TAKEAWAY/KEY POINTS: 
Fibrinolytic therapy (e.g. alteplase) should not be used in patients presenting with NSTEMI. 


Question 7 
1D: 37832 


Incorrect 


Y Flag question 
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KEFEKENUED: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. hitps//myrxtx.ca. 
[2] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and management of acute coronary syndromes 


(ACS): a Canadian perspective on current guideline-recommended treatment—part 1: non-ST-segment 
elevation ACS. Can J Cardiol. 2011;27 Suppl A:S387-S401. doi:10.1016/j.cjca.2011.08.110 


[B] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and Management of Acute Coronary Syndromes 


(ACS): A Canadian Perspective on Current Guideline-Recommended Treatment — Part 2: ST-Segment Elevation 
Myocardial Infarction. Canadian Journal of Cardiology. 2011;27(6):S402-S412. doi:10.1016/j.cjca.2011.08.107. 


The correct answer is: Start alteplase therapy 0.9 mg/kg immediately 


LM is sent to the cardiac catheterization lab for an angiogram and possible percutaneous cardiac 
intervention (PCI). After his visit to the cardiac catheterization lab, LM is going to be started on 
ticagrelor. 


All of the following statements are correct regarding ticagrelor therapy for LM EXCEPT: 


Select one: 
Ticagrelor therapy requires a loading dose prior to beginning maintenance dosing X 


Dyspnea isa potential X 


side effet of tieagrelor Rose Wang (ID: 113212) this answer is incorrect. Dyspnea is a 


known possible side effect of treatment with ticagrelor. 


Ticagrélor should be avoided in patients >75 years old and in patients <60kg ¥ 
If LM has to go for surgery, ticagrelor therapy should be held for 5 days prior to surgery ® 


Marks for this submission: 0.00/1.00. 

TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To identify appropriate P2Y12 inhibitor therapy after an NSTEMI. 
BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). if these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). 

Medications used in early management of ACS include ASA 160-325 mg, nitroglycerin (sublingual or IV), 
morphine IV, supplemental oxygen to maintain saturations above 90%, P2Y12 inhibitors, beta blockers (or 
calcium channel blockers), and anticoagulants (e.g. unfractionated heparin, low molecular weight heparins, 
fondaparinux). 


Antiplatelets used in the management of ACS are ASA and P2Y12 inhibitors. P2Y12 inhibitors include clopidogrel, ticagrelor, and 
prasugrel. Treatment with a combination of ASA and a P2Y12 inhibitor is referred to as dual antiplatelet therapy (DAPT). Antiplatelets 
are initiated to reduce the risk of a secondary cardiac event. Treatment with ASA is continued indefinitely and treatment with a P2Y12 
inhibitor is continued for at least one year following ACS. In patients undergoing fibrinolysis, clopidogrel is the antiplatelet of choice. 
The table below compares characteristics of the available P2Y12 inhibitors. 


Clopidogrel (C) Ticagrelor (T) Prasugrel (P) 
Potency of P2Y12 inhibition T, P<C 
Mechanism of P2Y12 inhibition = Irreversible Reversible Irreversible 
Metabolism Prodrug Active moiety Prodrug 
CYP2C19 CYP3A4 CYP3A4, CYP2B6 
Efficacy T,P>C 
Bleeding C<TP 
Other side effects/precautions Rash Dyspnea Clif history of stroke Avoid if 
<60 kg or >75 years old 
Drug Interactions CYP2C19 inhibitors (e.g. CYP3A4 inhibitors (e.g. NSAIDs (applies to all 
omeprazole, esomeprazole) clarithromycin) antiplatelets) 
Dosing Loading dose: 300-600mg Loading dose: 180 mg Loading dose: 60 mg 
Maintenance: 75 mg daily Maintenance: 90mg BID Maintenance: 10 mg daily 
Min. # of days to discontinue 5 days 5 days 7 days 
before CABG/surgery 


RATIONALE: 

Correct Answer: 

(Option #3): Ticagrelor does not need to be avoided in patients with these characteristics. 
Incorrect Answers: 


(Option #1): Ticagrelor requires a loading dose before starting maintenance therapy. 
(Option #2): Dyspnea is a known possible side effect of treatment with ticagrelor. 
(Option #4): Ticagrelor therapy should be held for 5 days before coronary artery bypass graft (CABG) or 
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other surgery. 

TAKEAWAY/KEY POINTS: 

Ticagrelor is an antiplatelet agent that inhibits the P2Y12 receptor. Ticagrelor is initiated with a loading dose 
of 180 mg and continued at a maintenance dose of 90 mg BID. In addition to bleeding, ticagrelor is 
associated with causing dyspnea as a potential side effect. Ticagrelor should be held for 5 days prior to CABG 
or other surgery. 

REFERENCES: 
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[2] Mehta S, Bainey K, Cantor W et al. 2018 Canadian Cardiovascular Society/Canadian Association of 
Interventional Cardiology Focused Update of the Guidelines for the Use of Antiplatelet Therapy. 
2018;34(3):214-233. httpsi//www.onlinecjc.ca/article/S0828-282X(17)31221-7/fulltext. 
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(ACS): a Canadian perspective on current guideline-recommended treatment--part 1: non-ST-segment 
elevation ACS. Can J Cardiol. 2011:27 Suppl A:S387-S401. doi:10.1016/j.cjca.2011.08.110 


The correct answer is: Ticagrelor should be avoided in patients >75 years old and in patients <60 kg 


If LM had severe renal impairment (CrCl <30 mL/min), which of the following anticoagulants would be LEAST 
appropriate? 


Select one: 


Unfractionated heparin (UFH) % 


Enoxaparin x 
Fondaparinux V 


Bivalirudin * 


TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To understand preferred anticoagulants for ACS patients with severe renal impairment. 
BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). if these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). 


Medications used in early management of ACS include ASA 160-325 mg. nitroglycerin (sublingual or IV). 
morphine IV, supplemental oxygen to maintain saturations above 90%, P2Y12 inhibitors, beta blockers (or 
calcium channel blockers), and anticoagulants (e.g. unfractionated heparin, low molecular weight heparins, 
fondaparinux, bivalirudin). 


Anticoagulants used in the management of ACS include unfractionated heparin (UFH), low molecular weight 
heparins (LMWHs), fondaparinux, and bivalirudin. The use of anticoagulants in patients with ACS has been 
associated with reduced rates of ischemic events and death. Anticoagulants are administered for at least 48 
hours or until the patient undergoes successful PCI. 


UFH Enoxaparin Fondaparinux Bivalirudin 
NOT preferred 
STEMI+PCI Treatment of choice Alternative (increased riskof Alternative 
catheter-related 
thrombosis) 
NOT preferred 
STEMI + e Treatment of (used in patients 
fibrinolysis Alternative choice emana undergoing PCI 
only) 
NSTEMI/UA Alternative Treatmentof Alternative AEE eu 
choice undergoing PCI 
Severe renal Parnes 
impairment (CrCl No adjustment required Reduce dose Avoid pet infusion 
<30 mL/min) 
Administration Mv sc sc IV 
Frequent lab monitoring, 
reversal agent available Reduce dose if 
Other (protamine), risk of heparin patientis <75 Less bleeding Expensive 
induced thrombocytopenia years old 
(HIT) 
RATIONALE: 
Correct Answer: 


(Option #3): Fondaparinux should be avoided in patients with severe renal impairment. 
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Incorrect Answers: 
(Option #1): UFH is the preferred anticoagulant option for patients with severe renal impairment. 
(Option #2): UFH is the preferred anticoagulant option for patients with severe renal impairment. In some 
cases, enoxaparin may be considered for these patients with a dose reduction. 


(Option #4): UFH is the preferred anticoagulant option for patients with severe renal impairment. In some 
cases, bivalirudin may be considered for these patients with an adjustment to the infusion rate. 
TAKEAWAY/KEY POINTS: 


UFH is the preferred anticoagulant option for ACS patients with severe renal impairment. 


REFERENCE: 
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[2] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and management of acute coronary syndromes 


(ACS): a Canadian perspective on current guideline-recommended treatment--part 1: non-ST-segment 
elevation ACS. Can J Cardiol. 2011;27 Suppl A:S387-S401. doi:10.1016/j.cjca.2011.08.110 


[B] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and Management of Acute Coronary Syndromes 
(ACS): A Canadian Perspective on Current Guideline-Recommended Treatment — Part 2: ST-Segment Elevation 
Myocardial Infarction, Canadian Journal of Cardiology. 2011;27(6):S402-S412. doi:10.1016/j.cjca.2011.08.107. 
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The correct answer is: Fondaparinux 


At discharge, all of the following changes to LM's current medication regimen should be made for mortality 
reduction EXCEPT: 


Select one: 
Discontinue pravastatin 10 mg daily and start atorvastatin 80 mg daily * 
Initiate ramipril titrated to 10 mg daily * 
Initiate bisoprolol titrated to 10 mg daily * 
Initiate spironolactone titrated to 25 mg daily Y 


TOPIC: Acute Coronary Syndrome & Stable Angina 
LEARNING OBJECTIVE: 

To identify discharge medications for individuals post-myocardial infarction (MI). 
BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). If these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). 

Several medications initiated after ACS have demonstrated mortality benefits. These include antiplatelets, 


beta blockers, angiotensin-converting enzyme (ACE) inhibitors, high intensity statins, and mineralocorticoid 
receptor antagonists. 


First, dual antiplatelet therapy (DAPT) with ASA and a P2Y12 inhibitor (e.g. clopidogrel or ticagrelor) should 
be continued for at least one year following ACS. Ticagrelor has demonstrated superior efficacy to 
clopidogrel with regards to reducing mortality and preventing cardiovascular (CV) events, but clopidogrel is 
preferred in patients at higher risk of bleeding. ASA 81 mg should be continued indefinitely for all patients 
with ACS. 


Beta blockers and ACE inhibitors should be initiated within 24 hours of ACS. Patients with contraindications 
to beta blockers may be initiated on a calcium channel blocker, but caution should be exercised in patients 
with STEMI since calcium channel blockers have been associated with increased mortality and morbidity in 
this population. Contraindications to beta blockers include bradycardia (heart rate <50 bpm), 2nd or 

3rd degree heart block in patients without a pacemaker, hypotension (systolic BP <100 mmHg), and reactive 
airway disease. Patients intolerant to ACE inhibitors may be initiated on an angiotensin 2 receptor blocker 
(ARB), but less evidence is available for the use of ARBs in this setting. 


Next, all patients with ACS should be initiated on a high intensity statin regardless of baseline LDL levels. The 
PROVE IT-TIMI 22 trial compared pravastatin 40 mg vs. atorvastatin 80 mg in patients post-MI and found that 
the higher intensity statin (atorvastatin 80 mg) group had reduced rates of CV events and death. 


Finally, mineralocorticoid receptor antagonists (spironolactone or eplerenone) have demonstrated mortality 
benefits in patients with ACS who also have heart failure or an ejection fraction of <40% (or both). 


RATIONALE: 
Correct Answer: 


(Option #4): Mineralocorticoid receptor antagonists (e.g. spironolactone or eplerenone) should only be 
initiated in those with clinical evidence of heart failure, left ventricular ejection fraction <40%, or both. 


Incorrect Answers: 


Copyright: 
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(Uption #1): High intensity statins (e.g. atorvastatin, rosuvastatin) nave demonstrated mortality benetits 
following ACS regardless of baseline LDL levels. 

(Option #2): Angiotensin-converting enzyme (ACE) inhibitors have demonstrated mortality benefits in 
patients post-myocardial infarction. 

(Option #3): Beta blockers have been shown to improve survival rates post-myocardial infarction. 


TAKEAWAY/KEY POINTS: 


Mineralocorticoid receptor antagonists (MRA) are indicated in those with reduced ejection fraction or those 
presenting with clinical heart failure. LM does not have heart failure or a reduced ejection fraction, therefore 
an MRA is not warranted. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Fitchett DH, Goodman SG, Leiter LA, et al. Secondary Prevention Beyond Hospital Discharge for Acute 
Coronary Syndrome: Evidence-Based Recommendations. Can J Cardiol, 2016;32(7 Suppl):S15-S34. 
doi:10.1016/j.cjca.2016.03.002 


The correct answer is: Initiate spironolactone titrated to 25 mg daily 


What is an appropriate LDL target for LM? 


Select one: 
LDL <2.0 mmol/L X% 
45% reduction in LDL value from baseline X 
LDL <18 mmol/L Y 
LDL-<2.5 mmol/L and a >50% reduction from baseline % 


TOPIC: Acute Coronary Syndrome & Stable Angina 
LEARNING OBJECTIVE: 

To determine target lipid levels post-myocardial infarction (MI). 
BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). if these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). 

The latest Canadian Cardiovascular Society guidelines recommend an LDL target of <1.8 mmol/L for patients 
with atherosclerotic cardiovascular disease (ASCVD). This includes patients who have had a myocardial 
infarction or ACS, patients with stable angina, patients who have had a stroke or transient ischemic attack, 
patients with peripheral artery disease, and patients with abdominal aortic aneurysm. 


RATIONALE: 
Correct Answer: 


(Option #3): Patients with atherosclerotic cardiovascular disease, which includes patients who have had a 
myocardial infarction, should target an LDL of <1.8 mmol/L. 


Incorrect Answers: 


(Option #1): Patients with atherosclerotic cardiovascular disease, which includes patients who have had a 
myocardial infarction, should target an LDL of <1.8 mmol/L. 
(Option #2): Patients with atherosclerotic cardiovascular disease, which includes patients who have had a 
myocardial infarction, should target an LDL of <1.8 mmol/L. 
(Option #4): Patients with atherosclerotic cardiovascular disease, which includes patients who have had a 
myocardial infarction, should target an LDL of <1.8 mmol/L. 


TAKEAWAY/KEY POINTS: 

Patients with atherosclerotic cardiovascular disease, which includes patients who have had a myocardial 
infarction, should target an LDL of <1.8 mmol/L. 

REFERENCES: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myncdx.ca 


[2] Pearson GJ et al. 2021 Canadian Cardiovascular Society Guidelines for the Management of Dyslipidemia 
for the Prevention of Cardiovascular Disease in Adults. CanadianJournCardio. 2021;37(8):1129-1150. 
doi: https://doi.org/10.1016/j.cjca.2021.03.016 


The correct answer is: LDL <1.8 mmol/L 
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